This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the 
original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problems Mailbox. 



^4 



(19) 



J 



Europaisches Patentamt 
European Patent Office 
Office europ^en des brevets 



(12) 



(43) Date of publication: 

07.02.1996 Bulletin 1996/06 

(21 ) Application number: 95305343.6 

(22) Date of filing: 31.07.1995 



(1D EP 0 696 109 A2 

EUROPEAN PATENT APPLICATION 

(51) IntCI. 6 : H04B 1/20 



(84) Designated Contracting States: 


* Kawamura, Harumi, 


DE FRGBNL 


c/o Sony Corp. 




Tokyo 141 (JP) 


(30) Priority: 02.08.1994 JP 200183/94 


* Sato, Makoto, 


(71) Applicant: SONY CORPORATION 


c/o Sony Corp. 


Tokyo 141 (JP) 


Tokyo 141 (JP) 


(72) Inventors 


(74) Representative: Avers, Martyn Lewis Stanley et al 


London WC1R5LX (GB) 


• tijma, Yufco. 


CO Sony Corp. 




Tokyo 141 (JP) 





(M) Method of selecting input apparatus 

(57) a system wherein a plurality of electronic 

apparaTuccc a/e connected by a communication control 
bus to* commun*cation between those electronic appa- 
ratuses, each of the electronic apparatuses selects an 
input apparatus by sending an inquiry to all other appa- 
ratuses n tne system on whether they can output data, 
displaying the apparatuses which respond that output is 
possible as canddate input apparatuses, and selecting 



the input apparatus from among the candidate input 
apparatuses. For an electronic apparatus which can not 
output data, the reason for such impossibility to output 
data can be displayed at either the apparatus incapable 
of outputting data or the apparatus which is to select an 
input apparatus- Input apparatus selection can be also 
performed using a list constituted by still images created 
from the image data supplied by other apparatuses. 
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Description 

In the field of systems for connecting a plurality of 
electronic apparatuses by a communication control bus 
on which control signals and data can coexist to allow 
communication between those electronic apparatuses, 
the present invention relates to a method of selecting an 
electronic apparatus in such a system to serve as a 
source of data when data is to be input to each of the 
electronic apparatuses from the desired electronic appa- 
ratus. 

Communication systems utilizing a P1 394 serial bus 
have been proposed as communication systems in 
which electronic apparatuses such as a video tape 
recorder (hereinafter referred to as "VTR"), a television 
set (hereinafter referred to as "TV"), a VTR combined 
with a camera (hereinafter referred to as "CAM"), and a 
computer are connected by a communication control bus 
on which control signals and data can coexist to allow 
the transmission and reception of the control signals and 
data between such apparatuses. 

The details of such a serial bus is disclosed in "IEEE 
P1394 Serial Bus Specifications" (issued on October 1 4, 
1993). 

An example of such a communication system will 
now be described with reference to Fig. 13. This com- 
munication system includes VTR's 1,2, and 3 and a CAM 
1. Connection between the CAM 1 and VTR 1, VTR 1 
and VTR 2, and VTR 2 and VTR 3 is established by 
P1 394 serial buses. Since each of those electronic appa- 
ratuses has a function of repeating, control signals and 
data on a P1394 serial bus, this system is equivalent to 
a communication system in which electronic appara- 
tuses are connected to a common P1394 serial bus. 

Fig. 14 is a block diagram showing a basic configu- 
ration of a VTR as an example of the electronic appara- 
tuses in the communication system shown in Fig. 13. 
This VTR includes a deck portion 1 , a tuner portion 2, an 
operation portion 3 and a display portion 4 serving as a 
user interface, a microcomputer 5 which performs the 
creation of packets to be described later, the storage of 
addresses and data, and the like, a digital interface 6 for 
interface with a P1394 serial bus, and a switch box por- 
tion 7 for switching signals between the deck portion 1 , 
tuner portion 2, and digital interface 6. If this electronic 
apparatus is a television set, a monitor portion and an 
amplifier portion are provided instead of the deck portion 
1 and the display portion 14 is not included. If the appa- 
ratus is a CAM, a camera portion is provided instead of 
the tuner portion 2. 

in the communication system shown in Fig. 1 3, com- 
munication is performed in predetermined communica- 
tion cycles (e.g.. 125 c. each) as shown in Fig. 15. it is 
possible to perform both of isochronous communication 
wherein data such as digital AV signals is continuously 
transmitted at a predetermined data rate and asynchro- 
nous communication wherein control signals such as 
connection control commands are irregularly transmitted 
as needed. 



A cycle start packet CSP is provided at the beginning 
of a communication cycle and is followed by a period 
which is set for transmission of isochronous communi- 
cation packets. The communication packets are 

5 assigned channel Nos. 1 , 2, 3, .... N to allow simultane- 
ous communication of a plurality of channels. For exam- 
ple, if communication from the CAM 1 to VTR 1 is 
assigned the channel No. 1 , the CAM 1 transmits iso- 
chronous communication packets having the channel 

io No. 1 immediately after the cycle start packet CSP, and 
the VTR 1 monitors the bus and accepts the isochronous 
communication packets having the channel No. 1 to 
establish the communication. 

If the channel No. 2 is assigned to communication 

15 from the VTR 2 to VTR 3, the communication from the 
VTR 2 to VTR 3 can take place concurrently with the 
communication from the CAM 1 to the VTR 1. Then, 
asynchronous communication is carried out using a 
period that starts when the transmission of the iso- 

20 chronous communicatioopackets is completed for all the 
channels to be transmitted and lasts until the next cycle 
start packet CSP. 

In a communication system utilizing a P1394 serial 
bus, each electronic apparatus connected by the bus is 

25 automatically assigned a node ID (physical address) 
depending on the mode of connection. When an elec- 
tronic apparatus is added to or removed from the com- 
munication system, the bus is reset and node ID'S are 
automatically reassigned depending on the new mode 

30 of connection. 

In the communication system shown in Fig. 1 3, since 
each electronic apparatus is compatible with a D2B 
(domestic digital bus), it has a logical address (D2B 
address) which depends on the category it belongs to 

35 (CAM 1 , VTR 1 , VTR 2, or VTR 4) in addition to the phys- 
ical address as described above. In some communica- 
tion systems, apparatuses such as computers, hard disc 
devices, etc. which are not D2B- compatible maybe con- 
nected to the bus. The D2B addresses are characterized 

40 in that they are determined in the order in which appara- 
tuses are initially connected to a communication system 
and are kept unchanged even after a bus reset for appa- 
ratuses which have not been removed from the system. 
Therefore, even if the CAM 1 is removed while the 

45 VTR 2 is recording a reproduction signal from the VTR 

1 f the VTR 1 and VTR 2 which are the D2B addresses 
of the source and destination, respectively, are kept 
unchanged, and the dubbing between the VTR's 1 and 

2 can be continued. 

so In a communication system having the above- 
described configuration, when an operation is performed 
at the operation portion 3 of each electronic apparatus 
to select an input apparatus, i.e., an electronic apparatus 
from which input of a digital AV signal is desired (here- 

55 inafter referred to as "input apparatus selection opera- 
tion"), the apparatus issues an inquiry to all other 
electronic apparatuses in the system ustng.an asynchro- 
nous communication packet to know whether they are 
D2B-compatible and displays on thedisplayportion 4 the 
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D2B addresses of the electronic apparatuses other than 
itself which have been identified as D2B-compatible 
apparatuses. 

For example, the VTR 3 in Fig. 13 will display as 
shown in Fig. 16. This is an example of a display using 5 
the fluorescent tube of the display portion 4. In Fig. 16, 
"VTR 3" is the logical address of the VTR 3 itself accord- 
ing to its category. The window "input apparatus" shows 
the categorized logical addresses of the apparatuses 
which are candidates for the selection of an input appa- io 
ratus. In this case, the display shows VTR 1 , VTR 2, and 
CAM 1. 

Further, operation keys for moving the cursor and an 
execution key are displayed on the right of the window 
showing the input apparatuses. The user selects an input is 
apparatus by moving the cursor to the position of the 
desired apparatus and by designating the execution key 
while monitoring the contents of the display. The chan- 
nels shown in Fig. 16 are the channels of the television 
broadcasts selected by the VTR's and the tuner of the 20 
television. 

An example of such a communication system will 
now be described, with reference to Fig. 27. This com- 
munication system includes a TV 1 , VTR's 1.2,3, and a 
CAM 1 . The connection between the TV 1 and VTR 1 , 25 
VTR 1 and VTR 2, VTR 2 and VTR 3. and VTR 3 and 
CAM 1 is established by PI 394 serial buses capable of 
transmitting a mixture of control signals and data. Since 
each of the electronic apparatuses has a function of 
relaying the control signals and data on the P1394 serial 30 
bus, this system is equivalent to a communication sys- 
tem wherein a electronic apparatuses are connected to 
a common P1394 serial bus. 

Fig. 28 is a block diagram showing a basic configu- 
ration of a VTR as an example of the electronic appara- 35 
tuses in the communication system shown in Fig. 27. 
This VTR includes a deck portion 1 1 , a tuner portion 1 2, 
an operation portion 1 3 and a display portion 14 serving 
as a user interface, a microcomputer 15 which performs 
the creation of packets to be described later, the storage 40 
of addresses and data, and the like, a digital interface 1 6 
for interface with a P 1 394 serial bus, and a switch box 
portion 1 7 for switching signals between the deck portion 
1 1 , tuner portion 12, and digital interface 16. If this elec- 
tronic apparatus is a television set, a monitor portion and 45 
an amplifier portion are provided instead of the deck por- 
tion 1 1 and the display portion 14 is not included. If the 
apparatus is a CAM, a camera portion is provided 
instead of the tuner portion 12. 

In the communication system shown in Fig. 27, com- so 
munication is performed in predetermined communica- 
tion cycles (eg 1 25 usee, each) as shown in Fig. 1 5. It is 
possible to perform both of isochronous communication 
wherein data such as digital AV signals is continuously 
transmitted at a predetermined data rate and asynchro- 55 
nous communication wherein control signals such as 
connection control commands are irregularly transmitted 
as needed. 



A cycle start packet CSP is provided at the beginning 
of a communication cycle and is followed by a period 
which is set for transmission of isochronous communi- 
cation packets. The communication packets are 
assigned channel Nos. 1,2,3 N to allow simultane- 
ous communication of a plurality of channels. For exam- 
ple, if communication from the CAM 1 to VTR 1 is 
assigned the channel No. 1, the CAM 1 transmits iso- 
chronous communication packets having the channel 
No. 1 immediately after the cycle start packet CSP, and 
the VTR 1 monitors the bus and accepts the isochronous 
communication packets having the channel No. 1 to 
establish the communication. 

If the channel No. 2 is assigned to communication 
from the VTR 2 to VTR 3, the communication from the 
VTR 2 to VTR 3 can take place concurrently with the 
communication from the CAM 1 to VTR 1 . The asynchro- 
nous communication is earned out using a period that 
starts when the transmission of the isochronous commu- 
nication packets is completed for all the channels to be 
transmitted and lasts until the next cycle start packet 
CSP. 

In a communication system utilizing a P1394 serial 
bus, each electronic apparatus connected by the bus is 
automatically assigned a node ID (physical address) 
depending on the mode of connection. When an elec- 
tronic apparatus is added to or removed from the com- 
munication system, the bus is reset and node ID's are 
automatically reassigned depending on the new mode 
of connection. 

In the communication system shown in Fig. 27, since 
each electronic apparatus is compatible with a D2B, it 
has a D2B address in addition to the physical address 
as described above. In some communication systems, 
apparatuses such as computers, hard disc devices, etc. 
which are not D2B- compatible may be connected to the 
bus. The D2B addresses are characterized in that they 
are determined in the order in which apparatuses are ini- 
tially connected to a communication system and are kept 
unchanged even after a bus reset for apparatuses which 
have not been removed from the system. Therefore, 
even if the CAM 1 is removed while the VTR 2 is record- 
ing a reproduction signal from the VTR 1 , VTR 1 and VTR 
2 which are the D2B addresses of the source and desti- 
nation, respectively, are kept unchanged, and the dub- 
bing between VTR's 1 and 2 can be continued. 

In a communication system having the above- 
described configuration, when the input apparatus selec- 
tion operation is performed at the operation portion 13 
of each electronic apparatus, the apparatus issues an 
inquiry to all other electronic apparatuses in the system 
using an asynchronous communication packet to know 
whether they are D2B-compatible and displays on the 
display portion 14 the D2B addresses of the electronic 
apparatuses other than itself which have been identified 
as D2B-compatible apparatuses. _ _ . 

For example, the VTR 3 in Fig. 27_will display as 
shown in Fig. 16. This is an exampte-fiif a display using 
the fluorescent tube of the display portion 14 In Fig. 27, 
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VTR 3 is the logical address of the VTR 3 itself according 
to its category. The window "input apparatus" shows the 
categorized logical addresses of the apparatuses which 
are candidates for the selection of an input apparatus. In 
this case, the display shows VTR 1 , VTR 2, and CAM 1 . 5 
Further, operation keys for moving the cursor and an exe- 
cution key are displayed on the right of the window show- 
ing the input apparatuses. The user selects an input 
apparatus by moving the cursor to the position of the 
desired apparatus and by designating the execution key 
while monitoring the contents of the display. The chan- 
nels shown in Fig. 16 are the channels of the television 
broadcasts selected by the VTR's and the tuner of the 
television. 

However, according to the conventional method of 
selecting an input apparatus wherein all apparatuses 
having a D2B address are displayed, any apparatus in 
the system is displayed as a candidate input apparatus 
even if rt is supposed to be disabled from outputting infor- 
mation s»gnafc toe some reason, e.g., a state wherein h 
it not loaded with a video tape or it is receiving the input 
of m*>rrat»on *jgrva*s from another apparatus. This can 
cau^e ©fron^ous teJection of an input apparatus. 

Ftwnw rf a desired apparatus is selected from 
amnng canrf^ute v^xit apparatuses including appara- 
tuses wt*c*i can not be an input apparatus, the selection 
operation by a user can take a long time because many 
apparatuses have to be examined for selection. 

in addit>on, according to the above-described input 
apparatus se<ect>oo method, an input apparatus is 
selected based on the user's understanding of the D2B 
address thereof As a result, erroneous selection can be 
caused by a change in the actual D2B address of the 
desired input apparatus which has not been recognized 
by the user 

As descrtoed above, a D2B address is not reas- 
signed each time a bus reset occurs unlike the node ID. 
However, rt a plurality of apparatuses on a system are 
removed and some of the removed apparatuses are con- 
nected to the system again, the D2B addresses may be 
changed. This is because the D2B addresses of appa- 
ratuses in the same category are assigned in an ascend : 
ing order, e.g., the D2B addresses VTR 1, VTR 2, and 
VTR 3 are assigned in the order listed. 

The present invention has been conceived to solve 
the problems as described above, and it is an object of 
the invention to provide a method of selecting input appa- 
ratuses wherein it is possible to display apparatuses 
which can output information signals as candidate input 
apparatuses. 

It is another object of the invention to provide a 
method of selecting input apparatuses wherein a desired 
apparatus can be correctly selected even when the 
assignment of the D2B addresses has been changed. 

In order to solve the above-described problems, 
according to the present invention, in a system wherein 
a plurality of electronic apparatuses are connected by a 
communication control bus for communication between 
those electronic apparatuses, each of the electronic 



apparatuses selects an input apparatus by sending an 
inquiry to all other apparatuses in the system on whether 
they can output data, displaying the apparatuses which 
respond that output is possible as candidate input appa- 
ratuses, and selecting the input apparatus from among 
the candidate input apparatuses. 

Further, for an electronic apparatus which can not 
output data, the present invention makes it possible to 
display the reason for the impossibility to output data. 
The reason for the impossibility to output data may be 
displayed at either the apparatus incapable of outputting 
data or the apparatus which is to select an input appa- 
ratus. 

In order to solve the above-described problems, 
according to the present invention, in a system wherein 
a plurality of electronic apparatuses are connected by a 
communication control bus for communication between 
those electronic apparatuses, each of the electronic 
apparatuses selects an input apparatus by causing other 
electronic apparatuses in, the system to transmit image 
data, creating a list constituted by still images from the 
image data, displaying the still image list, and selecting 
the input apparatus with reference to the displayed still 
image list. 

If the still image list is created from images of one 
frame each for respective apparatuses, one frame of 
image will be displayed for each apparatus. If the still 
image list is created from data of plural frames for each 
apparatus, plural frames of image, i.e., a dynamic image 
for a short period of time, will be displayed for each appa- 
ratus. This results in an increase in the amount of image 
data available for reference in selecting an input appara- 
tus, allowing reliable selection. 

While an electronic apparatus incapable of transmit- 
ting image data does not need to be included in the still 
image list, a still image indicating the reason why the 
transmission of image data is impossible may be 
included in the list to allow the user to take an action to 
enable the transmission of image data from the still 
image list. 

In addition, after the creation of the still image list, it 
is possible to cause other electronic apparatus in the sys- 
tem to sequentially transmit image data for a predeter- 
mined period of time again. Such image data can be also 
referred to during the selection of an input apparatus. 
This makes it possible to select an input apparatus with 
reference to dynamic images using only the minimum 
amount of image memory required for the creation of the 
still image list. 

According to the present invention, when an input 
apparatus is to be selected, only apparatuses which can 
actually output data are displayed as candidate input 
apparatuses. This makes it posstole to prevent an appa- 
ratus incapable of outputting data from being selected 
by mistake. Further, since only apparatuses which can 
be actually selected as input apparatusesare displayed, 
the time required for selecting operation is reduced even 
if the input apparatuses are sequentially selected 
through an operation such as toggling. 
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Further, for an apparatus which can not be an input 
apparatus, the present invention allows the reason to be 
displayed. This makes it possible for a user to select a 
desired input apparatus even if it is disabled from output- 
ting data by taking an action to eliminate the cause of 5 
such impossibility provided it is not a failure ot the appa- 
ratus. 

The present invention allows a user to select an input 
apparatus with reference to a displayed still image list. 
As a result, even if the D2B address of the input appara- 10 
tus that the user has initially recognized is different from 
the actual D2B address at the time of selection, the user 
can select the input apparatus by finding the desired 
image without the need for checking the D2B address of 
the desired apparatus each time selection is attempted, is 
This not only prevents erroneous selection but also 
appears to be user friendly because he or she only needs 
to select the desired image from the list showing various 
still images without being annoyed by the concept of the 
selection ol an input apparatus. 20 

As described above in detail, the present invention 
prevents an apparatus which can not provide input from 
being selected by mistake because an inquiry is sent to 
other apparatuses in the system on whether they can 
output data to display apparatuses which can actually 25 
provide the input. 

The operability during selection is also improved in 
that the maximum number of operations required for 
selection can be limited to the number of apparatuses 
which can provide input even if selection is performed by 30 
a toggle operation wherein candidate input apparatuses 
are sequentially examined one by one. 

Further, for an apparatus which can not be an input 
apparatus, the present invention allows the reason to be 
displayed. This makes it possible to enable such an 35 
apparatus which is supposed to be disabled from input- 
ting depending on the reason based on the user's deci- 
sion. 

As described above, according to the present inven- 
tion, an input apparatus is selected based on image data 40 
output by each electronic apparatus. This not only pre- 
vents erroneous selection where the D2B address of a 
desired apparatus has been changed but also appears 
to be user friendly because he or she is not annoyed by 
the concept of the selection of an input apparatus. 45 

The invention will be further described by way of 
non-limitative example with reference to the accompany- 
ing drawings, in which:- 

Fig. 1 illustrates an example of command transmis- so 
sion/ reception procedures used in an embodiment 
of the invention during selection of input appara- 
tuses. 

Fig. 2 illustrates an example of a structure of a com- 
mand packet used in an embodiment of the inven- ss 
tion. 

Fig. 3 illustrates an example of a structure of each 
command packet used in the procedures shown in 
Fig. 1. 



Fig. 4 illustrates an example of the display of candi- 
date input apparatuses on a VTR 1 . 
Fig. 5 illustrates another example of the command 
transmission/reception procedures used in an 
embodiment of the invention during selection of 
input apparatuses. 

Fig. 6 illustrates an example of a structure of each 
command packet used in the procedures shown in 
Fig. 5. 

Fig. 7 illustrates an example of the display of candi- 
date input apparatuses on a VTR 2. 
Fig. 8 illustrates an example of a warning message 
displayed on VTR 1 . 

Fig. 9 illustrates still another example of the com- 
mand transmission/reception procedures used in an 
embodiment of the invention during selection of 
input apparatuses. 

Fig. 1 0 illustrates an example of a structure of each 
command packet used in the procedures shown in 
Fig. 9. 

Fig. 1 1 illustrates an example of the display of can- 
didate input apparatuses on a VTR 3. 
Fig. 12 illustrates another example of the display of 
candidate input apparatuses on VTR 3. 
Fig. 13 illustrates an example of an audio-visual 
communication system utilizing a P1394 serial bus. 
Fig. 1 4 illustrates a schematic configuration of a VTR 
in the communication system shown in Fig. 13. 
Fig. 15 illustrates an example of a communication 
cycle in a communication system utilizing P1394 
serial buses. 

Fig. 16 illustrates an example of a display for input 
apparatus selection in the communication system 
shown in Fig. 13. 

Fig. 17 illustrates an example of a display for input 
apparatus selection in an embodiment of the present 
invention. 

Fig. 1 8 illustrates an example of command transmis- 
sion/ reception procedures used in the embodiment 
during the creation of a still image list. 
Fig. 1 9 illustrates an example of a structure of a com- 
mand packet used in an embodiment of the inven- 
tion. 

Fig. 20 illustrates an example of a structure of each 
command packet used in the procedures shown in 
Fig. 18. 

Fig. 21 illustrates an example of the display of a still 
image list created according to the procedure shown 
in Fig. 18. 

Fig. 22 is a table showing correspondence between 
numbers on a still image list and the D2B addresses 
of the apparatuses outputting the still images. 
Fig. 23 illustrates another example of the command 
transmission/reception procedures used in the 
embodiment during the creation of a still image list. 
Fig. 24 illustrates an example of a structure of a com- 
mand packet used in an embodiment of the inven- 
tion. — 
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Fig. 24 illustrates an example of a structure of each 
command packet used in the procedures shown in 
Fig. 23. 

Fig. 25 illustrates an example of the display of a still 
image list created according to the procedures 
shown in Fig. 23. 

Fig. 26 illustrates an example of the display of a still 
image list created according to the procedures 
shown in Fig. 23 with a partial modification thereto. 
Fig. 27 illustrates an example of a communication 
system wherein a plurality of apparatuses are con- 
nected by PI 394 serial buses. 
Fig. 28 illustrates a schematic configuration of a VTR 
in the communication system shown in Fig. 27. 

An embodiment of the present invention will now be 
described with reference to the drawings. The present 
embodiment addresses selection of an input apparatus 
during communication between the apparatuses in the 
communication system shown in Fig. 13 with reference 
to the following cases. 

(1) All of the VTR's 1. 2, and 3 and the CAM 1 are 
not performing any operation. 

(2) The VTR 2 records AV (audio-visual) signals 
reproduced by the CAM 1 concurrently with the 
recording of the AV signal from the CAM 1 by the 
VTR 1. 

(3) The VTR 3 requests the VTR 2 to output AV sig- 
nals while the VTR's 1 and 2 are recording AV sig- 
nals reproduced by the CAM 1 . 

(1) When all of the VTR's 1 , 2, and 3 and the CAM 
1 are not performing any operation, if an input apparatus 
selection operation is enabled at the VTR 1 to input AV 
signals from the CAM 1, an inquiry is issued from the 
VTR 1 to all other apparatuses in the system on whether 
they can output data. Fig. 1 shows an example of proce- 
dures for the exchange of such inquiries and responses. 
First, the VTR 1 asks the CAM 1 whether it can perform 
digital output (A1 ). The CAM 1 responds "Yes" (A2). Sim- 
ilarly, the VTR 1 asks the VTR's 2 and 3 whether they 
can perform digital output, and receives a response "Yes" 
from each of them (A3 - A6). 

Fig. 2 illustrates an example of a structure of a com- 
mand packet used in the present embodiment, and Fig. 
3 illustrates examples of the command packets used in 
the procedures A1 through A6 in Fig. 1 . The "subdevice" 
in the abbreviated term SS DA/DSD A in Fig. 2 refers to a 
functional unit (deck, tuner, etc.) in an apparatus. 
"Dummy" represents a location intended for the data of 
a response, and "OK" indicates that a response has been 
sent against the inquiry command . 

In this case, since all of the VTR 2, VTR 3. and CAM 
1 can output AV signals, the display portion of the VTR 
1 displays all other apparatuses in the system, i.e., the 
VTR 2, VTR 3, and CAM 1 as shown in Fig. 4. If the CAM 
1 is selected, connection is established between the 
CAM 1 and VTR 1. At this time, H the CAM 1 is set to a 



reproduction mode, AV signals reproduced by the CAM 
1 are input to the VTR 1 . If the CAM 1 is not reproducing, 
a monitor (not shown) connected to the output of the VTR 
1 will display no image and show a black screen. Simi- 

5 larly, when input apparatus selection is enabled at the 
VTR 2, the VTR 1, VTR 3, and CAM 1 are displayed as 
candidate input apparatuses; when input apparatus 
selection is enabled at the VTR 3, the VTR 1 , VTR 2, and 
CAM 1 are displayed as candidate input apparatuses; 

to and, when input apparatus selection is enabled at the 
CAM 1 , the VTR 1 , VTR 2, and VTR 3 are displayed as 
candidate input apparatuses. 

Although Fig. 1 shows that the inquiry on the possi- 
bility of data output is sequentially followed by the recep- 

rs tion of the response thereto for each apparatus, it is 
possible to employ a procedure wherein the inquiry is 
first issued to all apparatuses simultaneously and then 
the responses are received. 

(2) In the case that the VTR 2 records AV signals 
20 reproduced by the CAM 1 concurrently with the recording 

of the AV signal from the CAM 1 by the VTR 1 , the VTR 

1 has already selected the CAM 1 and records the AV 
signal reproduced by the CAM 1 if it is set to a recording 
mode. If input apparatus selection is enabled at the VTR 

25 2 in such a state to record the AV signals from the CAM 
1 , an inquiry is issued from the VTR 2 to all other appa- 
ratuses in the system simultaneously on whether they 
can output data. 

Fig. 5 illustrates examples of commands used for 

30 this inquiry and Fig. 6 illustrates examples of structures 
of the command packets. In this case, since the VTR 1 
responds that it is recording (B4), it is determined to be 
unable to output data. Therefore, as shown in Fig. 7, the 
VTR 3 and CAM 1 are displayed as candidate input appa- 

35 ratuses on the display portion of the VTR 2 using a fluo- 
rescent tube. If the CAM 1 is selected and the VTR 2 is 
set to a recording mode, the VTR 2 can also record the 
AV signals reproduced by the CAM 1 . At the same time, 
the display portion of the VTR 1 displays a warning mes- 

40 sage "recording" as shown in Fig. 8 which allows the user 
to recognize that the VTR 1 can not be an input appara- 
tus. 

(3) When the VTR 3 requests the VTR 2 to output 
AV signals while the VTR's 1 and 2 are recording AV sig- 

45 nals reproduced by the CAM 1 . if an input apparatus 
selection operation is enabled at the VTR 3 to cause the 
AV signals reproduced by the VTR 2 to be input to the 
VTR 3, an inquiry is issued from the VTR 3 to all other 
apparatuses in the system on whether they can output 

so data. 

Fig. 9 illustrates examples of commands used for 
this inquiry and Fig. 10 illustrates examples of structures 
of the command packets. In this case, since the VTR 1 
and VTR 2 respond that they are recording (C4 and C6). 
55 only the CAM 1 is displayed as a candidate input appa- 
ratus using a fluorescent tube on the display portion of 
the VTR 3. The display portions of both VTBJ and VTR 

2 display a warning message "recording as in Fig. 8 
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using a fluorescent tube, which makes it possible to rec- 
ognize that they can not be an input apparatus. 

Therefore, the VTR 3 can not receive input from the 
VTR 2. However, if the VTR 3 must receive input from 
the VTR 2 even by interrupting the recording operation 
between the CAM 1 and VTR 2, the VTR 2 can be also 
displayed as a candidate input apparatus using the fluo- 
rescent tube as shown in Fig. 1 2 by setting the VTR 2 to 
a stop mode according to the warning message "record- 
ing" to interrupt the recording operation between the 
CAM 1 and VTR 2. If the VTR 2 is then selected, the VTR 
3 can record the AV signals reproduced by the VTR 2. 

Although a P1394 serial bus is used as a communi- 
cation control bus in the present embodiment, other dig- 
ital buses may be used as long as they can carry a 
mixture of control signals and data. 

The description so far has addressed the case 
wherein either input or output is selected. Where input 
and output can be simultaneously performed, warning 
messages such as "recording" are output only when the 
allowable number of inputs and outputs (the number of 
input/output plugs) specific to each apparatus is 
exceeded. 

The present invention is not limited to communica- 
tion systems wherein AV apparatuses are connected but 
may be applied to systems which transmit and receive 
to and from a computer connected thereto. Although the 
description has been made with reference to a fluores- 
cent display tube of a VTR. selection of an input appa- 
ratus may be performed using an LCD of a VTR or a 
screen of a television set and the like. 

Further, according to the present embodiment, an 
apparatus which selects an input apparatus displays only 
apparatuses capable of supplying input thereto, and the 
warning message is displayed at apparatuses which can 
not output data. However, an arrangement may be made 
in which the warning message is displayed on the appa- 
ratus which selects an input apparatus, i.e., all appara- 
tuses in the system are displayed including those which 
can be selected and those which can not be selected 
and the warning message is displayed for the appara- 
tuses which can not be selected. 

In addition, although only the warning message 
"recording" has been described as an example, various 
warning messages may be displayed including "no tape", 
"end of tape", etc. which are messages regarding the 
state of the tape and "power supply off. 

Although a dedicated command is used for inquiry 
in the present embodiment, an alternative method for 
inquiry command transmission may be used wherein 
input apparatus selection is performed by transmitting a 
output command specified on a subdevice basis, e.g.. 
"input from the deck" or "input from the tuner", to other 
apparatuses in the system simultaneously; an inquiry is 
sent only to apparatuses which respond that they reject 
the request for input about the reason for such rejection 
to allow display of a specific warning message such as 
"inputting to the deck". 



Another embodiment of the present invention will 
now be described with the drawings. The present 
embodiment addresses an example of input apparatus 
selection utilizing a list constituted by still images repre- 
5 senting apparatuses during communication between the 
apparatuses in the communication system shown in Fig. 
15. 

Fig. 1 7 illustrates an example of a display for input 
apparatus selection according to-the present embodi- 

10 ment. In Fig. 1 7, VTR 1 is the D2B address of the appa- 
ratus which is going to select an input apparatus, and 
VTR 2, CAM 1 , and TV 1 are the D2B addresses of appa- 
ratuses which can be selected as an input apparatus. 
The PHOTO LIST key is a key which is operated to create 

is a still image list. The cursor selection keys and channel - 
Nos. serve the same purposes as those in Fig. 1 5. 

(1) A description will be made on a case wherein 
selection is performed at the VTR 1 using the still image 
list when all of the TV 1 , VTR 2, VTR 3, and CAM 1 can 

20 output data. In this case, the still image list is output to 
and displayed on a monitor. The user first points to the 
PHOTO LIST key at the fluorescent tube display portion 
of the VTR 1 as shown in Fig. 1 7. 

The VTR 1 selects apparatuses having a monitor 

25 based on logical addresses which depend on the cate- 
gories of the apparatuses in the system. In the commu- 
nication system in Fig. 15, only the TV 1 has a monitor 
portion which is not in use. Therefore, the TV 1 is 
selected. As a result, a still image list to be used for input 

30 selection at the VTR 1 is displayed on the TV 1 . 

Thereafter, the VTR 1 requests all apparatuses in 
the system to output data. Fig. 18 shows the exchange 
of a series of commands used for this purpose. First, the 
VTR 1 sends a request "Output from tuner portion to plug 

35 ?." to the TV 1 (A1). The TV 1 responds "Output is 
accepted. Output is supplied from tuner portion to plug 
1 (A2). The "plug" is a virtual digital plug, e.g., a register 
for storing the number of the channel and bandwidth 
used for the input and output of the data provided at a 

40 digital interface 16. This plug is treated like a physical 
plug for the input and output of analog signals. 

In response to this, the VTR 1 performs internal 
switching at the switch box therein to enable input from 
the plug 1 of the TV 1 to its own plug 1 and fetches one 

45 or several frames of the input data into an image memory 
(not shown) in a microcomputer 15 to create a still image 
list. Since the still image list is displayed on a screen 
which is divided into several parts, the data fetched into 
the image memory are frame images which have been 

so thinned down depending on the number of the divisions. 
Further, correspondence between list Nos. on the still 
image list on the divided screen and D2B addresses is 
registered. 

When the output from the tuner of the TV 1 has been 
55 added to the still image list, the bus is immediately 
released to prevent the bus from being occupied. For this 
purpose, the VTR 1 sends a request "interrupt the output 
from tuner portion to plug 1 ." to the TVT (A3). The TV 1 
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responds "Interruption is accepted. The output from 
tuner portion to plug 1 is interrupted." (A4). 

Image output by the VTR 2, VTR 3, and CAM 1 are 
similarly added to the still image list according to proce- 
dures A5 through A16. 5 

Fig. 1 9 illustrates an example of a structure of a com- 
mand packet used in the present embodiment. Fig. 20 
illustrates an example of a structure of each command 
packet used in the procedures shown in Fig. 18. The 
"subdevice" in the abbreviated term SSDA/DSDA means 10 
a functional unit (deck, tuner, switch box, etc.) of an appa- 
ratus. In Fig. 20, all subdevices are switch boxes, and all 
commands are instructions to connect or disconnect the 
virtual digital plugs. 

When the creation of a still image list is completed is 
as described above, the still image list is displayed on 
the monitor portion of the TV 1. Fig. 21 illustrates an 
example of the display of the still image list. Fig. 22 is a 
table showing correspondence between numbers on the 
still image list to be stored and the D2B addresses of the 20 
nodes outputting the still images. In Fig. 21, a still image 
1 is an image from the TV 1 . In this case, it is shown that 
no image has been output by the TV 1 . A still image 2 is 
an image of the rising sun output by the VTR 1 . A still 
image 3 is an image of a snowman output by the VTR 3. 25 
A still image 4 is an image of mountain scenery output 
by the CAM 1 3. Fig. 21 shows that no image has been 
created for the still images 5 - 9. in the example of display 
of a still image list in Fig. 21 , when one frame of image 
is fetched into the image memory for each apparatus, 30 
one frame is displayed for each apparatus. If a plurality 
of frames of image are fetched for each apparatus, a 
dynamic image for a short period of time can be dis- 
played for each apparatus by sequentially switching the 
plurality of frames. 35 

(2) A description will be made on a case wherein the 
CAM 1 has no tape cassette loaded therein. 

Fig. 23 shows a series of commands exchanged in 
this case. The processes up to the creation of a list show- 
ing the TV 1 , VTR 2, and VTR 3 by the VTR 1 (B1 - B12) 40 
are the same as A1 - A 12 in the above-described case 
0). 

When the VTR 1 requests the CAM 1 to output 
(B13), the CAM 1 responds "output disabled" because it 
is unable to reproduce due to the absence of a tape cas- 45 
sette (B14). Therefore, no reproduction image from the 
CAM 1 is included in the still image list. 

Fig. 24 illustrates an example of a structure of a com- 
mand packet used in an embodiment of the invention. 

Fig. 24 illustrates an example of a structure of each so 
command packet used in the procedures shown in Fig. 
23. Fig. 25 illustrates an example of the display of the 
still image list. In the example shown in Fig. 24, only 
apparatuses capable of outputting image data output still 
images to be added to the list. Therefore, a user can not 55 
discriminate between apparatuses unable to output and 
apparatuses which are not in the system. In order to 
solve this problem, an arrangement for showing all of the 
apparatuses in the system on the still image list may be 



provided wherein, for example, a request for status infor- 
mation is issued to the CAM 1 in response to the reply 
"output disabled" to the request for output from the VTR 
1 to the CAM 1 and, if a reply "No Medium In" is returned, 
the background is muted and an error message such as 
"No Cassette In" is displayed as shown in Fig. 26. 

Although input switching is performed according to 
the images (each consisting of one or plural frames) in 
the displayed still image list in the present embodiment, 
an alternative method may be used wherein the still 
images are sequentially created for all apparatuses as 
in the abovedescribed cases (1) and (2); when a still 
image list showing all apparatuses is complete, a request 
for output is issued to the apparatuses in the order they 
were listed; each apparatus outputs the dynamic image 
available at the time of the request for several seconds 
and releases the bus to allow the next apparatus to out- 
put a dynamic image. In this case, each of the numbered 
images displayed as the still image list is switched to a 
dynamic image if the apparatus is outputting a dynamic 
image. This makes it possible to select an input appara- 
tus with reference to such dynamic images using the 
minimum amount of image memory required for the cre- 
ation of the still image list. 

(3) Adescription will now be made on a case wherein 
the mountain scenery (the image reproduced by the 
CAM 1) is selected as input from the still image list. For 
example, the mountainous scenery numbered 4 is 
selected from among the four still images numbered 1 - 
4 displayed as in Fig. 21. Then, since the VTR 1 has 
stored the table showing correspondence between the 
still images and the D2B addresses of the apparatuses 
which reproduce the still images as shown in Fig. 22, the 
user can automatically perform input switching to receive 
the signal from the CAM 1 by simply selecting the still 
image numbered 4 without checking the D2B address of 
the apparatus reproducing the mountain scenery. 

In the above-described embodiments of the present 
invention, a P1394 serial bus is used as the communi- 
cation bus. However, other buses may be used as long 
as they have signal lines that allow signals to be freely 
exchanged between control lines and apparatuses. 

The present invention is not limited to systems 
wherein AV apparatuses are connected but may be 
applied to systems for connecting computers to allow the 
transmission and reception of data between them. Fur- 
ther, although all apparatuses are connected to a P1394 
serial bus in the embodiments of the invention, for exam- 
ple, an analog TV may be connected to an analog AV 
output terminal of the VTR 1 to allow a still image list 
created at the VTR 1 to be displayed on the analog TV. 
In this case, if the analog TV is treated as a subdevice 
of the VTR 1 , procedures utilizing a command packet 
having the structure shown in Fig. 19 may be employed. 

Although a still image list is created by performing 
input switching to input images actually received by the 
tuner portion of a TV and images reproducedby the deck 
portions of VTR's in the above-described-embodiments, 
an arrangement may be made wherein a memory is pro- 
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vided in each tape cassette having images recorded 
therein to store the first one of the recorded images as 
a still image and the still image in the memory is trans- 
mitted to an apparatus which has issued a request for a 
still image to be listed. 

Although a command requesting output is transmit- 
ted based on a decision on the category of the apparatus 
to receive the command, e.g.. a command to the TV 1 
specifies output from the tuner 1 internally connected to 
the TV 1 by default because it is known that the TV 1 
belong to a category "TV" in the above-described 
embodiments, rt is possible to use a command "Output 
from any subdevice". 

The applicant has made the following applications 
which are related to the present application. 

European Patent Publication No. 0614297 
Japanese Patent Application No. 05126682 
Japanese Patent Application No. 05200056 
Japanese Patent Application No. 06051246 
Japanese Patent Application No. 06134940 
Japanese Patent Application No. 06242255 
Applications for U.S. patent for the above six 
inventions are pending. (The above applications are 
owned by the assignee of the present invention and 
hereby incorporated by reference.) 

While the present invention has been illustrated and 
described in connection with the preferred embodi- 
ments, it is not to be limited to the particular structures 
shown. It should be understood by those skilled in the 
art that various changes and modifications may be made 
within the purview of the appended claims without 
departing from the spirit and scope of the invention in its 
broader aspects. 

Claims 

1. A method of connecting a plurality of electronic 
apparatus by a communication control bus to allow 
communication between said electronic appara- 
tuses comprising the steps of: 

sending an inquiry from each of the electronic 
apparatus which is to select an input apparatus to 
all other electronic apparatuses in the system on 
whether they can output data; 

displaying only electronic apparatuses which 
have responded that they can output as candidate 
input apparatuses; and 

selecting an input apparatus from among 
said candidate input apparatuses. 

2. The method accord ng to Claim 1 , wherein, for elec- 
tronic apparatuses which can not output data, an 
indication of the reason for such impossibility is dis- 
played. 

3. The method according to Claim 2, wherein the indi- 
cation of the reason for the impossibility of data out- 
put is displayed at said electronic apparatuses which 
can not output data. 



4. The method according to Claim 2 or 3, wherein the 
indication of the reason for the impossibility of data 
output is displayed at the apparatus selecting an 
input apparatus. 

5 

5. A method of connecting a plurality of electronic 
apparatus by a communication control bus to allow 
communication between said electronic appara- 
tuses comprising the steps ofi 

10 creating a list consisting of still images at 

each of the electronic apparatuses which is to select 
an input apparatus from image data transmitted by 
other apparatuses in the system; 

displaying said still image list; and 

is selecting an input apparatus with reference - 

to said displayed still image list 

6. The method according to Claim 5, wherein the still 
image list is created from plural frames of image data 

20 for each of the electronic apparatuses. 

7. The method according to Claim 6, wherein, for elec- 
tronic apparatuses which can not output data, a still 
image list is created to show the reason for such 

25 impossibility. 

8. The method according to Claim 7, further compris- 
ing the steps of causing other electronic appara- 
tuses in the system to sequentially transmit image 

30 data again for a predetermined period of time after 
the creation of the still image list and selecting an 
input apparatus with reference to said image data. 

9. Electronic apparatuses which communicate image 
35 data therebetween comprising: 

an interface for controlling the input and out- 
put of image signals, and 

a control means for performing control so that 
an inquiry is sent from each of the electronic appa- 

40 ratuses which is to select an input apparatus to all 
other electronic apparatuses in the system on 
whether they can output data; only electronic appa- 
ratuses which have responded that they can output 
as candidate input apparatuses are displayed; and 

45 an input apparatus is selected from among said can- 
didate input apparatuses. 

10. The electronic apparatuses according to Claim 9, 
wherein, for electronic apparatuses which can not 

so output data, an indication of the reason for such 
impossibility is displayed. 

11. The electronic apparatuses according to Claim 9 or 
10, wherein an indication of the reason for the 

55 impossibility of data output is displayed at said elec- 
tronic apparatuses which can not output data. 

1 2. The electronic apparatuses according to Claim 9, 1 0 
or 1 1 , wherein an indication oTffie reason for the 
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impossibility of data output is displayed at the appa- 
ratus selecting an input apparatus. 

13. Electronic apparatuses which communicate image 
data therebetween comprising: 5 

an interface for controlling the input and out- 
put of image signals, and 

a control means for performing control so that 
a list consisting of still images is created at each of 
the electronic apparatuses which is to select an input 1 o 
apparatus from image data transmitted by other 
apparatuses in the system; said still image list is dis- 
played; and an input apparatus is selected with ref- 
erence to said displayed still image list. 



14. The electronic apparatuses according to Claim 13, 
wherein the still image list is created from plural 
frames of image data for each of the electronic appa- 
ratuses. 

15. The electronic apparatuses according to Claim 14, 
wherein, for electronic apparatuses which can not 
output data, a still image list is created to show the 
reason for such impossibility. 



15 



20 



25 



16. The electronic apparatuses according to Claim 15, 
further comprising a means for causing other elec- 
tronic apparatuses in the system to sequentially 
transmit image data again for a predetermined 
period of time after the creation of the still image list 30 
and selecting an input apparatus with reference to 
said image data. 
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